Endogenous non-cyclooxygenase metabolites of arachidonic acid modulate growth and mRNA levels of immediate-early response genes in rat mesangial cells.
The role of endogenous arachidonic acid and its metabolites as mediators of cell growth was studied in rat mesangial cells. Inhibitors of the cytochrome P450 monooxygenase and lipoxygenase systems (nordihydroguaiaretic acid (NDGA), SK&F 525A, and ketoconazole) significantly reduced serum-stimulated cell growth as determined by cell counts and incorporation of [3H]thymidine. Inhibition of cyclooxygenase or lipoxygenases alone had no effect on cell growth. Stimulation with arginine vasopressin, epidermal growth factor, or phorbol myristate acetate increased [3H]thymidine incorporation and mRNA levels of the immediate-early response genes c-fos and Egr-1. These increases in [3H]thymidine incorporation and mRNA levels were reduced by NDGA and ketoconazole. NDGA, SK&F 525A, and ketoconazole had no effect on cellular ATP levels. Indomethacin had no effect upon cell growth. 14,15-Epoxyeicosatrienoic acid potentiated the effect of arginine vasopressin to enhance [3H]thymidine incorporation. Reverse-phase high pressure liquid chromatography analysis of lipid extracts from cells prelabeled with [3H]arachidonic acid resulted in the detection of a radioactive peak which eluted with lipoxygenase and monooxygenase products, with the same retention time as vicinal dihydroxyeicosatrienoic acids. This peak increased after stimulation with arginine vasopressin or epidermal growth factor and was reduced by preincubation with NDGA. Furthermore, analysis of unlabeled cell extracts by gas chromatography-mass spectrometry revealed the presence of a compound with epoxyeicosatrienoic acid-like characteristics. These results indicate that mesangial cells in culture likely produce products of the cytochrome P450 monooxygenase system that are important endogenous mediators of the growth response to mitogenic agents.